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The proposed BigBOSS instrument includes a new wide field prime focus corrector and fiber-fed spectrograph for the Mayall 4m telescope at
Kitt Peak National Observatory. Five thousand robotically positioned fibers at the @0.95m focal plate feed spectrographs that measure the
redshift of 20 million galaxies, surveying 10-20 times the volume of existing studies. To achieve the throughput requirements for this survey
the prime focus instrument must maintain tight tolerances on alignment and distortion. These tolerances are met though stiffness and
thermal design balanced against mass and volume constraints on the existing Mayall telescope structure. We present the mechanical design
of the prime focus corrector, describe its components, and show system deflection and thermal distortion predictions.
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The Prime Focus Corrector delivers a 3° field of view to fiber tips on a spherical focal surface.
The upper assembly must be within the mass limits of the existing Mayall telescope structure,
fit within a 1.8m obscuration, maintain f/8 mirror interchangeability, and contain thermal
seeing degradation.
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The BigBOSS upper assembly
replaces all structure above
the serrurier truss struts.

Corrector Barrel

The corrector barrel moves on a hexapod to correct alignment and focus. The barrel consists of
5 steel segments that support the optical corrector elements, rotating ADC prisms, and focal
plate. The structure must maintain optical alignment after integration under gravitational,
dynamic, thermal loads.

Focal Plate

The Focal Plate houses the 5000 actuators that individually position the fiber tips on a spherical
focal surface. The plate must maintain the focal surface figure within 20um in all gravity
orientations and under thermal loads from actuators, guiders, and services.
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3,980kg - Mass on hexapod
10,600Kg - Total mass on truss (including ring)
12,520kg - Serrurier truss design limit
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Actuator cell with 10mm actuators
spaced on 12mm centers
(Courtesy of IAA)

Focal Plate
(Courtesy of IAA)
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Axi-Symmetric FE model of Focal Plate and
adapter under thermal load from actuators
~ after 52s of operation (1155w/m?)

Studies to develop an adapter
design that accommodates thermal
mismatch between the focal plate
and the steel adapter. Flexure

y thermal compliance is traded
against 1g lateral and axial stiffness

FIELD OR RADIAL DISPLACEMENTS FOR THREE LOAD CASES:
IN PLANE (0° elevation) 5° elevation

OUT OF PLANE (90° elevation)

FE Model of Focal Plate using equivalent solid properties approximate the focal plate
with 5000 holes (Silber). Gravity deflection shown for 3 inclination angles (IAA)
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